Introduction the induction of RNR1 and RNR3 was normal ( Figure  1A ). In addition, ino80 mutant cells showed normal cell The packaging of the eukaryotic genome into chromatin cycle arrest in the presence of HU, consistent with funcrestricts the access of DNA processing enzymes in varitioning DNA damage checkpoints ( Figure 1B ). Moreover, ous nuclear processes. To overcome these barriers, a survey of the global transcription profile of the ino80 cells use two major ways to modify chromatin structure, mutant identified no major changes in genes annotated either by posttranslational modifications of histones or as being involved in DNA repair in the Saccharomyces by ATP-dependent chromatin remodeling, both of which genome database (SGD; www.yeastgenome.org), and are clearly implicated in transcription (Fyodorov and The yeast histone species that are orthologous to H2AX are the major H2A proteins encoded by HTA1 and HTA2. close to the DSB and a control primer set from another chromosome, we were able to detect a 3-to 4-fold Similarly, yeast H2As are also phosphorylated on the homologous serine that is located four residues from enrichment of Ino80 near the site of DSB after HO induction ( Figure 2B ). We also tested another subunit of the the carboxyl terminus in response to DNA damage, and the phosphorylated species was referred to as ␥-H2AX INO80 complex, Arp8. Arp8 was also recruited in a manner similar to that of Ino80 ( Figure 2B loss on INO80 recruitment to a DSB using the HO-DSB nificantly reduced compared to wild-type ( Figure 4C ). These results establish that interaction with ␥-H2AX prostrain containing an nhp10 deletion. In this strain, ␥-H2AX was normally induced (data not shown); howvides a key mechanism for recruiting the INO80 ATPdependent chromatin-remodeling complex to a DSB. ever, the INO80 recruitment was significantly reduced compared to wild-type ( Figure 4C ). This decrease in recruitment was not due to a reduction of HO-cutting INO80 Subunits Genetically Interact with DNA Repair Pathways efficiency, or a reduction of the Ino80 protein in the nhp10 mutant, since both were near wild-type levels To complement the biochemical studies, we examined the genetic interactions between subunits of the INO80 ( Figure 4C , we also observed evidence of genomic instability in the ino80 mutant, such as chromosome individually crossed arp8⌬ or nhp10⌬ strain to rad52⌬, rad55⌬, or rad59⌬ strains and performed tetrad analyduplications in haploid cells and defects in plasmid maintenance (unpublished data). ses using the resulting heterozygous strains to obtain double deletion haploid strains. Synthetic sick phenoIn addition to ␥-H2AX, other factors, such as DNA repair proteins, or damaged DNA itself, may help to recruit or types were observed in arp8⌬ rad52⌬, arp8⌬ rad55⌬, and arp8⌬ rad59⌬ double deletion strains ( Figure 5A retain the INO80 complex to different types of DNA damage. Interestingly, the Rad52 protein was recently found and data not shown). Furthermore, the double deletion strains were more sensitive than single deletion strains to interact with the INO80 complex (T.A. Motycka et al., submitted). Additional factors may be uncovered to the DNA-damaging agents HU (Figures 5B and 5C ) and camptothecin (data not shown). In addition, genes through biochemical and genetic analyses. Among ATPdependent chromatin remodeling complexes, the INO80 encoding several other subunits of the INO80 complex, such as IES1, IES2, IES3, IES4, IES5, and IES6 also complex preferentially interacts with ␥-H2AX ( Figure  3C ). The same preference of INO80 to ␥-H2AX was also showed synthetic genetic interactions with genes in the RAD52 pathway (Supplemental Table S2 
